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BIOLOGICAL CONTROL OF SOIL-BORN
FUNGAL PATHOGENS

The present application claims priority under 335
U.S.C.§119(e) to U.S. Provisional Application 60/117,912,

filed on Jan. 29, 1999 and U.S. Provisional Application
60/131,285, filed on Apr. 27, 1999, the disclosures of which

are 1ncorporated herein by reference. The present applica-
tion also claims priority under 35 U.S.C. §120 as a continu-

ation of U.S. patent application Ser. No. 09/492,491, filed
Jan. 27, 2000 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to biological control of
plant disease. The invention discloses an antagonistic 7¥i-
choderma viride Tungal strain that targets soil-born fungi
from the genus Fusaria and the genus Rhizoctonia.

2. Description of the Related Art

Soil-borne fungal pathogens from the genus Fusaria and
the genus Rhrizoctoniaare extremely harmiul to turf grasses
and crops. These pathogens attack the roots of plants and
cause rotting. In crops they cause seedling blight and damp-
ing-ofl disease. Turl grasses are especially susceptible to
these soil-born fungal pathogens. Clipping and trampling on
turf grass places stress on the grass, increasing susceptibility
to fungal imnfection. New growth also increases the suscep-
tibility of these plants to fungal infection.

Current soil treatments use pesticides to target these
tfungal pathogens. Unfortunately, these pesticides are often
toxic to amimals and humans. Moreover, i they move
through run off waters into other areas they can do environ-
mental damage by contaminating water and soil.

An alternative approach to the treatment of fungal infec-
tion 1s biological control. In this type of treatment, an
antagonistic organism 1s used to 1nterfere with the processes
ol a fungal pathogen. For example, 1t has been demonstrated
that the tungus Myrothecium roridum works antagonistically
against the Phytophthora organism to prevent diseases 1n
plant crops.

A need exists for a soil treatment that attacks the Fusaria
and Rhizoctorniapathogens in a way that 1s non-toxic to
humans and animals.

SUMMARY OF THE INVENTION

The current mvention discloses a novel strain of 77icho-
derma viride. It also discloses a composition of matter
comprising a mixture of this novel strain of Trichoderma
viride and organic matter. The organic matter may be
selected from the group comprising cereal grains, peat and
compost. The current invention also relates to a method of
treating plant disease caused by the Fusaria or Rhizoctonia
fungal pathogens, comprising applying the novel strain of
Trichoderma viride to the soi1l 1n which the diseased plants
are growing.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

(Ll

The current invention discloses a novel strain of Tricho-
derma viride, named L1 49. This strain 1s used as part of a
treatment to control plant diseases caused by the Fusaria
and Rhizoctonia fungal pathogens. The treatment works
through three different mechanisms of biological control.
The first mechanism 1s competition, where the Trichoderma
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strain L1 49 eliminates the soil-borne pathogens by rapidly
colonizing the space that the pathogens inhabit. The second
mechanism 1s parasitism, 1n which the 7richoderma strain Li
49 penetrates the hyphae of the host and destroys the
pathogens. The third mechanism 1s antibiosis, where the
T¥ichoderma strain produces compounds that are toxic to the
pathogens. The Trichoderma strain was deposited with the

ATCC, 10801 University Boulevard, Manassas, Va., on Jan.
26, 2000 and assigned Patent Designation PTA-1225.

In addition to controlling the plant disease, the treatment
helps to restore microbial flora 1n the soil.

Trichoderma viride 1solates were obtained from 98 dii-
terent rhyzosphere soi1l samples from several diflerent eco-
systems and agrosystems in Mexico. The soil samples were
cleaned, screened, and plated 1n a variety of growth media
for soi1l fungi. After plating and incubation, Trichoderma
colonies were 1solated and observed under the microscope.
The 1solates that demonstrated the most vigorous Tricho-
derma growth were selected and transierred to new culture
media. The Trichoderma fungus was purified and grown in
an axenic culture. Further investigation revealed a new strain
of Trichoderma viride 1dentified as 1.1 49. This Trichoderma
strain came from forest trees 1 the Sierra Madre Occidental
in the state of Nayarit, Mexico.

The Trichoderma viride strain L1 49 may be applied to soil
by 1tself or in a mixture. The mixture may consist of strain
[.1 49 and any appropriate vehicle known in the art. Prefer-
ably the strain L1 49 1s applied 1n the soil treatment mixture
of the present invention.

The soil treatment mixture of the present invention was
prepared by combining the Trichoderma 1solate with organic
matter. The fungus may make up from 1 to 90% of the soil
treatment mixture by weight. In the preferred embodiment,
the fungus makes up at least 10% of the soil treatment
mixture by weight. The organic matter may be any known in
the art. However, 1n the preferred embodiment, the organic
matter 1n the soil treatment mixture comprises cereal grains,
peat and compost. The organic matter 1s ground, homog-
enized and added to the fungal i1solate to produce the soil
treatment mixture of the present invention. Because the
fungal 1solate 1s grown 1n culture, the soil treatment mixture
will contain some trace of culture media.

The so1l treatment mixture may be applied to the soil by
itself. However 1t may also be applied to the soil in com-
bination with organic compost and/or a soil softening mix-
ture. The soil treatment mixture 1s preferably dispersed in
water and applied by spraying. For each acre of crop to be
treated, from 5 to 50 pounds of the soil treatment mixture
may be applied. In the preferred embodiment, 5 pounds of
the soi1l treatment mixture 1s dispersed i 20 gallons of water
and applied to each acre of crop to be treated. This treatment
can be re-applied from 1 to 6 times each year. In the
preferred embodiment, the soil treatment mixture 1s applied
every 3 months.

EXAMPLE 1

When applied to sod, results are noticeable 1n 3 to 4 weeks
alter application and last for a period of 6 to 8 weeks. During
spring months, results may be seen 1n 2 to 3 weeks. Diseased
areas, 1dentified as yellow or brown patches, are observed to
shrink, and the sod takes on a uniform healthy green look.

EXAMPLE 2

A sample of the soil treatment mixture of the present
invention was subject to chemical analysis.
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2. A composition of matter comprising a mixture of the
stain of Trichoderma viride of claam 1 and organic matter.

3. The composition of matter of claim 2 wherein the
organic matter 1s selected from the group consisting of cereal
grains, peat and compost.

4. A method of treating plant disease caused by the
Fusarium or Rhizoctonia Tungal pathogens, comprising:

applying the strain of Trichoderma viride of claim 1 to the
so1l 1n which the diseased plants are growing.

5. The method of claim 4 wherein the strain of Tricho-
derma viride of claim 1 1s applied as part of a mixture.

6. The method of claim 5 wherein the mixture 1s the
composition of matter of claim 2.

7. The method of claim 6 wherein the mixture comprises
10% 1richoderma viride by weight.

8. The method of claim 7 wherein the mixture 1s applied
at a dose of 5 pounds per acre.




UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 7,070,984 B2 Page 1 of 1
APPLICATION NO. :10/236078

DATED : July 4, 2006

INVENTOR(S) : Antonio Munoz

It is certified that error appears in the above-identified patent and that said Letters Patent Is
hereby corrected as shown below:

In Col. 1, line 11, After “2000” insert -- , --.
In Col. 1, line 22, Delete “Rhizoctoniaare” and imsert -- Rhizoctonia are --, theretfore.

In Col. 1, line 43, Delete “Rhizoctoniapathogens™ and 1nsert -- Rhizoctonia
pathogens --, therefore.

In Col. 4, Iime 2, In Claim 2, delete “stain” and insert -- straimn --, therefore.

Signed and Sealed this

Twentieth Day of October, 2009

David J. Kappos
Director of the United States Patent and Trademark Office
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